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£ (57) Abstract: A light emitting device which can improve a radiation performance and allows light from a light emitting diode 
(LED) chip to be efficiently retrieved to the outside of the device, and which is provided with an Al-made metal plate (11) that has 
N a projection (11a) projecting forward, with a storing recess (lib) formed in front of the projection (11a). An LED chip (1), being 
* mounted on the bottom of the storing recess (1 lb) and thermally coupled to the metal plate (1 1), improves a radiation performance. 
? A printed circuit board (12) joined to the front surface of the metal plate (1 1) and consisting of a glass epoxy substrate is provided 

4 therethrough with an insertion hole (13) into which the projection (11a) is inserted. The LED chip (1) and a bonding wire (W) are 

5 sealed by a transparent resin sealing portion (50). The inner peripheral surface of the storing recess (lib) that consists of part of the 
^ metal plate (11) functions as a reflection mirror for reflecting forward a light emitted from the LED chip (1), thereby allowing light 
5 from the LED chip (1) to be efficiently retrieved. 

5 m^j 
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(57) 

*WRH4Srl^±T#5fc*tJ:**^^-K (led) ?y?frb<D%*®m$i 

5 (id «^ &m*s (id ttw*^m-t-5s»ffi 
u (i i a) £wu dia) <Dmma*®.mMffi (in) 
nxvN5 0 LEDf^ (i) i>\ mrnrn (i lb) (o&mKmm^ti, &m 
te(n) «^^$tL5wT«^^±i-§o (id ommfr 

m^isfo^y^K^ymfo^KZ-fV v\-m%W& (12) %m 

(11a) »A£tl5#A?L (1 3) tfJCKSft-CV^. LEDf'^ (l) 

fctfy-^-rWlM* (W) ttt^fcWJMJtgp (5 0) K.fcoT:£Ut£*i3 
c (1 1) O-tob^SHX^W (1 lb) ©rtWSLEDfy^ ( 

\ LEDfy^ (D am: 
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mum 

^mWtes 36*^:*— K (LED : light-emitting diode) ^T^Jl^fc 

^^^-K^yT'SrffiV^afcSfti: Ut, FIG. l SARXfiF 
IG. 18Bfc»5i5}^ T/V5^1>A^^iS5f^^^i-5^M*t 

35:ir©i6»«wiJ: 5 22^, isms 2 2±\m$tz$titzmm£ v 

#t|5|t3 0Mg$^ r.C9#^3 0«#jf4 0 (FIG. 1 8 B#Rg) 

ll&«;^©aWJte#Jh«ll&^«U3i*KT, LED^yyijmih$;h,W5 0 L 

lfjfc^5 0^IL« (FIG. 1 8Afc*3»t5±|B«) -&<9ffl£^3„ £ 
W 3 0 fc*5tt 5 P ft, ±» 2 0 fc5E<5 < (5 if rt&flS/h 

$<*5UfffiiS!-&^x»*>«^ FIG. l 8B|cv*nSJ:5^ ^feJRaMR2 

o ©Mg-e^ ^ 1 4ot*s d „ Mil 2 o raa-s < m < 
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2 ^^fe5»tt©iv^M2 o ±\mm^nx^6(Dx\ LED^y 
f & \hb Ltcmmmmm led tm&mm-tfcmm z titcm&fr&^x, led 

LEDf^i j; zm%$m<DmT, m^r, mmm 

±U5 0 <D'£Wn if *®MX% 5 t ^ 5 MM SrW LTV % 5 0 

Lfr>Lft^bs ±IB««»fit:1L LEDf^lli, «2 1±|: 

&om£%^ir%i(mm2 2%j\-Lxmm&*ix^z>(DX\ &mm2 1 ±ke& 

b^T3fcSKULS»^«Ti-5o W2 2©MSf}afci^ LEDf 
^l©» ^■s'^©flKM&8 0jttmOi:r.5H:S>5. #W3 0©P3fl 

(Iffg^j? £ ) t , # flftt 3 0©lf -^IfU^Oi? $ i: LT^I 3 0 0 m m 

£<Z><fc5^ t«t§#W3 0©rtiSffi3 1^ LE 

LED^ : •^yyl^f-^ r ^TW^^(Z)^«^V^TV^5^ L 
EDf^l©|§»b©m ^fl^fcttStSftS©^ LED^^l 
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kifi&Zo LEDfy^l i LTWfeL ED^y :/£^fd§-£\ LE 

DfyT'i^&M $ ft s * ± o x #sw 3 o ommtmh lt*& * 

ft, KWttftas<£TUTU*5wi:»s*>5. 
«PJ}l±IS*ft«^T^^ftfct>»-e&>9, Wg«, fl^fcft^Tife 

MWojS^^iag$ftT^Mte^»^^tfc«^^-- K^s> 

y t , mm mm a $ ft * if a $ ft&M»fifc»x&ji;&«£ s 

o £fc N ^W^-»b«$ftfcilxW^WM^^|t^t LXMU 
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±1Bfc*3^"t\ bUIB«SM», Jt&fB&ft^V Kf- y T^ffi&ftfcg^ £ 
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y 6. mat l mm k £ o $ u sit * ftfc t» -rs - 1 a* * 
fig. i ammmm i ^^twf®i t?*> £<> 

FIG. 2 2 ^i-mB&DfffiUlf 

f i g. 3&m±(Dfaomi&ffl*^irfflmMmm~?hz> a 
f i g. 4 nmmrn 3 ^^rrmmmm^h^o 

FIG. 5f±RI±©ft©#^**i^B»WfffiH , T'*)So 

fig. 6 temmj&n4*^-tmmmmmT*hz> B 
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fig. 7 iiiiii 5 ^-rmmmmm -e & s „ 

FIG. 8 6 £^1iP&»f T* h % „ 

fig. 9 \±mmwM 7 &^-r wurani -c & s „ 

FIG. 10 teHMtl 8 *^tmH&»fffi0-Cfc5o 
FIG. 11 f±|BI±O&©«««**11IB«H^H-C*)5 0 

fig. 1 2\m±<ofa(DM&M%&iimmmm'?foz>o 

FIG. 13 A\mm&M 9 Sr^iHEP&»fffi®-e*)So 

FIG. 1 3 B temm&M 9 Sr^«Wihi-5fluOW¥ffi®T*&5 0 

fig. i4 itmmmm i o ^t»»fffi@-efc5o 

FIG. 15 »ra±OM©«^M*^t1IEB&»fB0Tfc5„ 
FIG. 16 l l Sr^tttWWBHT&So 

fig. 17 »p±^*3^s##^j^-rm«ffi0xfc5 o 

FIG. 1 8 A £^1-«HrM@ T fc 5 o 

FIG. 18BttM^tFIG. 18A©»©te»fc5 0 

(MiD 

*ll«flc>3§«gte> FIG. l fc^SftS J; 5 fc N (F I G. l 
MWc&> HxWBffi ib«^, SSft^-fa—K^y:/ (SOF\ LEDf 

, LED^y•7 D lwjf:^J:^)^^:#^fe»^$nTV^5 0 
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ft) Ztls lot, LEDfs/^ltt> 4tJI«l lmfftW^fe^S^TV^. 

y y y b i 2 (Diffffiratt btifciB» i2ati, #A?L i 3 
*-C3B§££*i/OJ8tK &JR*ffi8l ($Rfc£s i^iS^VfV^^-ft 
WSr^LTLED^y^itm^cSSRS^wSo ±SISoJ;5K, LEDf 

iOg^BffiD fc»^jtUTV>5rfclz:J:oT, LEDf y^UtigOEi 
m^y K i IB» 1 2 a ©ili $ ^151^^ C 1 1 5 r i s 7}? 

L E D ^ y 7° 1 t # yf-f V ^ 17 W t v- »J|^ V V =» - ^ W 

ft i'cige ft»/$> e> ft § »imih» soiao -c2t.it * v n s 0 WMit^ 



WO 03/019679 



8 



PCT/JP02/08697 



mm, 1 aCD^fcfcSK^ 0. 3 mm, HX«Ff 1 1 b <Dm& 0 . 3mm, 

RXfflMiWKl 1 b©»ES0. 7mmi^$tlTV>5 0 gfc, ^JJ^b 

I 1 b©»ilt#5i9iu, fyW^3 5 0/jmm jf^SO/im 

T% LEDfy/l 1 1 Sr^- LT^;W£«'SW § 

£fc, LED^y^lOBITBStOfifcBttSfeaiaJl 1 a©«rffi©ffiEJ;iJ t>#frfc*> 

Oifd?) ^t«Jffi*tt5wi:K:*:U, LEDfy^ l ^fe^mtH LP 

o^WSWl lai:«^f«ii l b^TOUf^M^rt 

5 £>T\ L E D ^ V ~7 1 0»X@^*55t Sttiaotfi 
V\ LED^y^l^b^#fe5te«St$n5^^fcioT» 
*»Itit ^UyfiMl 2^4bntS»A?Ll 3©^®t^ttJi5 

I I *<owmk<rm<o®m. mtmm<D^< 

(S»12) 

FIG. 2^£*l5£5^ ^W®1<Z)^^ 

&r>, Mil ^M«^*^fii^-(Z)^^#bT^^«i-5 0 
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commtwnu 3 o (DWirn b<Dtm&.wmm t-<?&5 0 #» 3 0 <Dftm*, 

wftk Lx^-^h*mmjtmm^m^x^mmm±^5 o<orM*mmmm 
* fc N ^ u v v m&m& 1 2 (ommowMU 1 2 a # w 3 0 ©r&s o 

M^SSB&tSf^^s^^feSo LED^y^l i: UT, Wlliii f* 
7r^rSS±HWy WfeLED^y^ffiVN 

*Hifi^1i^*3V>Tf*, «Ml^H#s £«11©J¥£0. 6mm, ^ 
Mil aOtllmm, *£ffi£|S 1 1 a<^Wiii£0. 3mm, MWl 1 b 
om^O. 3mm, !«f 1 1 b Wj&ffiOjM 0 . 7mm, 7°]J V 

MUSSKgl 2<Dl?£teO. 3mm, ^'7 P 1H' X3 5 0 m m^, W- 

£8 0 nmtmfetSfoX^Z* #W30ft, ^3mm, ff£lmmil£££ 

LT, FIG. 3 KTfitStlZ «fc 5 ^, £fcti& 1 1 a 

^•©^Wl 1 a«ffi^LED^5/-7 P l»ft$^fc«5S-efeoT%J:V\ £ 
<D|§£\ LED^iyyi^£.«*lR]«m^^c^^ #W3 0©TW5 

mwt^^fif^ f i g. 4 ^£^5 ct 5 fc, n«ti i xmm u 
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1 0 

\L3L{fc&)t£WMM 6 1 LfcM I D (Molded Interconnected Device) Wfo 

6 0 &wmn<fm&) &#;tw3„ mmmmi tmm<Dmmm\mm-(D 

MiDSte6 0i±, &mui i ommKMtexm'St&ftr^z,, MiDiS6 

0 1 1 omm^brnM^m Ltc^m 1 1 a zmA-tzm atl e 

2a^ ^©#A?L6 2 a ^jgil U #A7L6 2 a <D|*tfl J; >9 t^Ct ftf*!»:f 

1 1 a©^Bi:(Draom MliM6 2bM^tt, 5 
0»^$^§ o #A?L6 2 aWjiete&ttSMIDMe 0<Dff£te, 

M I DM6 0OSffffi^«^^fcSaM6 1 fl N IIS«I6 2b© 
rti^ffitfp v oT#A7L6 2 bOi£^*-C5ift$^T*3D N ffl»6 liLEDf 
y^lttiK 7&y^jy?7J^W%frVXm%mmmiStiZ> 0 LEDf-y/ 

fife Life, W&LED^y^JSV^frTV^o 

*»stuv^it mmmmitmm, ^muiiomzo. 6mm, ^ 

ttilfIS 1 1 a (OU% 1 mm N 2§fiig|S 11a ©^fflifi £ 0 . 3 mm, MHUBJf lib 
«£0. 3mm N STOWfiJfl 1 b©jgS©E@0. 7mm£^££*l/rV> 

MI D«6 OOmmMtf-^mtes #A?L6 2 aW^3o#3ff£0. 3mm 

, mm%mne 2bnm^nm^i. 3mmtm^nx\,^ a 
m 1 dm 6 0 (dwm&u r^^mm (bpt*^ 1 ; -^-x*±©« 

) |CJ;5M$^5. MID»6 0C»S|f^!)7^^7? Fffit 

IW5 OOfffffiiMI DW6 0WBtf®^««S{iPl&IWICX'&5o 
Wlfft, MIDit6 0iC«M6 2b«$tlW5©T% * 
WH2<DJ; 5 tmU:W^36at-6fe&<D#W3 0 (FIG. 2#K) £S'J 
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*^WB©ffi©#^Ji: UT S FIG. 5 fc*£*l5 <fc 5 fc* i&ffi^&W^" 
m**©Sfea»l 1 a Sr^ttJ L^JRffi l 1 is ^7W^IIWIt 

, LED^yyi^MIDS4g60Sr|9!tt5J:5^bT>bJ;V\ ±$<7>#« 

#\ n©#^flfi"Ctts fl»J»CMIDl5K6 0&RJtW5. 
#MID»60I^ 2 a 7" U y h 1 2<D#A?U 3 

frmm-zmmx^&isft, *©#x?L6 2atesaufcHna»&fe* 
mmi&me 2 btmmisnx^z. 

Z.<DMf&MX*\% LEDfy^l ^MIDlfe6 0O|SM6 1 i^VxV 

I 2cDffi»l 2 a fcgSjg|;&*V0^ 0 

-StMIDSSfc ^ffi|SWilU<J:b»M-efc5„ ^iT\ FIG. 

5 \z7tfrmm*wairz i^aot, mi D»©*m*fcffl*«r#fc < tr = 

FIG. 6 \z.7F&tb% «t 5 #JR*I 1 l 

I I a m±&mm,mz%m£ti% a mi dis6 oi^it5W6 1 
©-»> wsi^TOe 2 b <DftmmAxmAH6 2 a ortasnuBoTM 1 d 

n*i/6>©^srufev^, fig. 4fc*tfciijte^»3 tmmc 

£ W U 9 s - y ^©ff ^|r] ©Mffi fcflHi&fci- 3 L E D f- y -fX 
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utm i d£is 6 o ©saw 6 1 fcWM,mmmi$n% 0 

\mi 1 a^Iglmm, SfcfflgB 1 1 a©£ttJi$$0. 3mm, TOMl 1 b 
3mm, MiMIl 1 b©»Sf 0. 7 mvnbWife&foX\,^ 

*^te^t8T*t±s LEDfy^li UTJ»^Iftl©P5ffiti:«iSrWi-SLED 

tliUf, i^OLEDfi/^©DE»J:oTLEDfy/»5l 
PSftoTUf5^ WITH #LED^5/yi«^«gg$tlT 

v^ot, #LED^^^Mti51:^«^5r^^^<, 

mmmm 5 ) 

*ar^io?ifflft, f 1 g. 7 \z.7F-tsth% x 5 ^, 1 1 a 

Sm&O&JRtR 1 1 i$-©MIDSl6 0 £&H§X.Tl>5 0 €-£JR$U 1^ 
M I D®K6 0 (DMmm (FIG. 7 (^it^TIW ^W^ti, M I D££ 
6 0« (MS) ^tffe;ftfc@ffl«6 1©^, ^;W^V6 3^l 

*HW»feVNTH, IWi4^i, l<Om$0. 6 mm, ^ 

ffigfll 1 a«lmm, »1 1 a©^(±lK^0. 3mm, lfcM?f 1 1 b 
O^$0. 3mm, &tMft«l 1 bC90ffi©E#O. 7mm£K££;h/^ 

*mmm-v^ »i4^i, led^i t LTff^ftopro- 

»ft5LEDfy/i»5^im§ 0 HW4tHI, 
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^mmmcomymmn, fig. 8^§ixs«t5^ fig. 4te*ut 

, *tz.m&gWM^frZ>X*hZ>o 7/V^^©i5»2 3 6W/ (m • 
K) , ffiOm&M^t* 0 3W/ (m • K) T&5„ 

gfc, T/l'^^A^fj^SSltll 7#\ <feJRt£l 1 ©frffi^feg&^^w 
Lfc^Ml 1 a(D«r®^«LfcM[M]Bf 1 1 b ©JfisffifttfrtJlBifc, Kftfe 

l l b^7;v^9Alfiao-c, «$^6 0 

^MltfcV^Tft ^W^3iH^ &Jfflgll©ff£0. 6mm, 
ttJSB 1 1 a Ott^® 1 mm, ^ffl^5 11a (D^WlSJ^ 0 . 3 mm, MM x x b 
(Dm&O. 3mm, ROTWBffl 1 b«ffi©i:#0. 7 mm 

MIDSS6 0O»il«ft, ^A?L6 2 aJSSBfcfcttSffSO. 3mm 

, «wB3te*»6 2bjsi«W!:*5»t«*si. 3 mmtmM^nx\^ a mm^mu 
6 2 b to^mp $nsu®ra<3< mxpmwk* < & otv^ 0 
m i ds^6 o co«s*m, rtf/« (b pr*3^y v-xtfc©sf«i{ 

) iciD^Sjiws, mi d«6 ow|SMfcr&*°y y^/^TK Flit 
^Jlfcl 1 i LTflte&JBVvtV^S©"^ 1 t LX 

Tsvs.-vAm&m^x^zm&Kit.^x, &mwn 1 ^MiDtt6omt 

*«MT'«, IW1 3 t H»£ L E y 7* 1 £ LT#-fi LEDW 
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i7i>w&ztix^Zo tot, fom&$m<&^ft<DmL®m<DM^mytm 

7(Dm\b^XT;v*^J±%$km^X\^i)K T>v*~t? 

*mMmx&, ummi i b©^®!^ &mui izv hRMrnvm^ 

, m i o (Dmmtfk ©gam© x. v in v ^tfw^mmvm^ ^mzm 

*mm&n<D%%mm*, fig. 9 i^^s <t 5 ^ mtmm 2 (om^m 
mtmmzxhZo mmmn2 tmm®mmm\am-m^*ttvxmm%: 

*^ffiM^^v>Tfi, nmmzhwm, &mfai i©j¥£o. 6mm, ^ 

Wl 1 a ©HPS 1mm, ^lij^ 1 1 a ©^ffiiSj £ 0 . 3mm, MWl 1 b 
<Dm&0. 3 mm, 1 1 b ©M^EHO . 7mm, 7°!J ^ 

2©ff£f±0. 3mm, ^7^X3 5 0^^ J¥ 

^8 0/im^^$tLTV>§ 0 #W30ft, «3mm, H^lmmi:^ 
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®3 llCSltlf 3 3«$£n-TV^<DT\ roSltH3 3T'Klt^^T«^ 
mtJJiJStlS^fcftSc Eltl^3 3^<t#W3 0©|t»l 

(MM 8) 

*3dfeM<£>3§«fift, FIG. l 0^£ti5£5^s tfyx^tf^ym 

fozmmmt t-r^vyh ®&mm 70^ mm 3 0 1 1 t> »**t^ 

^MSlSSK^i 2<0il&M£m;|xr^l/r{i&;t-Ci^3o ^y^MEJKSK 

?v y hmmmm 7 0 mmmmt v ftzmmt (wm^-y) 7 1 # 

3 D 7°y y hMS&7 oft, #W3 o^mi-5«»^$^fc^?L7 0 

7 0 a OrtJiffifc^o-CM:K£*k T-P yVWMmmi 2£>Ifi«l 2ailH 

yy y MII&&K7 o^^ft, #W3 0 <omfr «t >?J¥<^ xite^L<g?5£ 
#»3 o^y yf0«7 0 «tt) t»^fflb^«t5fcta:^§ 

!)7p -ItiaoTg» h 7 ^ ft ifO[sl»p n p^Ifl!SSW^» 
^^^^V^ll]Mp n n (D^®B'f<©^^¥H^^-rsX@^^ 

Tfc5 0 Mm«^W^2 0«gg^v^, FIG. 2^L7cJ;M^ y 
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1 6 

V v MelKSK l 2 ©fl&ffifi„ #asH-3 0^tiiLW5/t»3pfflTf±3&<> - 

rWutUt, ±$©£5 fc> 7°y ^ M11IHBK7 0©ff*. 

# w 3 o om # t u<^iti)^ 7 o ©Mffi t 

7 0 ©±fc-r;**&#ftS - b&X*%, y 7P-Igia50Wp n n 5 ©HSft* 
*UJ&8«R©te©fll*ftWi: UT, FIG. llte^$*tSJ;5^ i/PfMU 

7 7° y y b m» i 2 (dwah i3tmm Ltc®m%mn 72% 
wtvxs ?v^hwi®m&7 o*wmtLxM®-f%£o^isXh^\ 
> b m&w&L 7 0 ommtewtrt bfotcmm 7 1 73^ 
it Lxmm^ -vm& £ *k -7 s y ^ b «m 1 2 oiangp 12a ics^^g^ 

otflt^gtSr fcas-e^S. fi9JI«3 0 (FIG. 1 OM 

IIM7 2 bWAHl 3i©«Wt)^}^i§ 0 
Ssfc, rcD«^^V^, FIG. 1 2^&*v5<fc5^ 

fc§7°y y h@«7 o©wii^e»7 2o^w, yy yf0«7 0 

65fci5#W i H^'l 5 a Rltll7 4fcJ; 

LED^^^l©5fe^fiM^«<^ i 9i±li--ir^^5 0 



WO 03/019679 



PCT/JP02/08697 



1 7 

U l 2 a t ttUfHR 8 0 J; 5 fcSGt&ftSftSo Ktffil 7 4 

Tt>J;v\ «nE»«R8 0Sr^Sj6S3l^3teV> 0 

(»i9) 

#05JB^©3&*8ttW\ FIG. 13AXOTIG. 1 3BK^ti^Xv 
Vtogmmi 8^iitv^§ 0 r.<D&»wt, *MMf^iilW2i:Pl& 

\)m^tMx\i\ *mmmx^ m&m&i 8©t»atv/^wi© 

(MM io) 

xmimmomftrnmn, fig. i 4 k^s^is x 5 ^ &jsis 1 1 ©gsm 

jSllalC, rt»®3as|EP!ESS*ffi<o— SPj6* fo S JBOftPflBf 1 1 b«£TV^ 0 

-rsme^i 1 c^jssi 1 k-ft\zL$m$tix^& a rtib^m^ 



WO 03/019679 PCT/JP02/08697 
1 8 

<Dtt$m\*. B^^IBlI]fe»S©IaI^ l 4 J 'i>lfti:"-&UTV^5 D MWMl 1 c 

*mmf&n<Dm<Dmi&Mk fig. 15 testis ± 5 ^ «gfp 1 1 
#6\ LEDf^i ©ffefr-mat * *tfe*o-w < ©«r®fln 

(WH 1) 

*liite^JB©38^11ttN fig. 1 6te*3*b5J:5K:> (F I 

giO0Wf B 5^lifcTH8*T^5 o FIG. 1 7^£*lS38 

^&V^«1 1 4: Safe b J&V «««sk rt b «wsh^-fi 

mmm 1 2 Knn^-rs ^ t 5 & v^ 5 m 



WO 03/019679 



PCT/JP02/08697 



WO 03/019679 



PCT/JP02/08697 



2 0 

i. LE-D&m^fzm&mte&^x, 

£:**-$. 

4. ff^2|B«c^«B^*5V>X, 

5. W*«llB«©«3ia6fllfc*3V^ 

6 . %%im i iBifcojsafcSE^vN-Cx 

7. mttamtvmmmtete^x* 



WO 03/019679 



PCT/JP02/08697 



2 1 

9. M*^3ieic««e^*5VNT, 

10. Wf3ft3llffiJ»<03S»*K:*5V^ 

MIBiRilftPIlMOrtJSB^ia(E^ffi©-^*»fe*5r. «r#mi:-t-5o 
1 l. B»*fil|B«©3B»WJ:*3V^ 



WO 03/019679 



PCT/JP02/08697 



1/8 



FIG. 1 




WO 03/019679 



PCT/JP02/08697 



2/8 



FIG. 4 



W 50 I W ^pfep 61 w 4 go | Vy 62b 




62a 



62a 




WO 03/019679 



PCT/JP02/08697 



3/8 



FIG. 7 



6| 50 1^ yy 62b ^1 50 | W J2bJQ^ 6\ 




Ho62a 



FIG. 8 



6J ui 17 50 Wi 




Ma lib 



FIG. 9 



33 w I ?° W 




WO 03/019679 



PCT/JP02/08697 




FIG. 1 1 




WO 03/019679 



PCT/JP02/08697 



5/8 




WO 03/019679 



PCT/JP02/08697 



6/8 




cvu-> 



WO 03/019679 



PCT/JP02/08697 



7/8 




WO 03/019679 



PCT/JP02/08697 



8/8 



FIG. 18A 




INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP02/08697 



A. C3LASSIHCATION OF SUBJECT MATTER 
Int. CI 7 H01L33/00 



Accoiding to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



3 system followed by classification symbols) 



Minimum documen 



Int. CI 7 H01L33/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1940-1996 Toroku Jitsuyo Shinan Koho 1994-2002 

Kokai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 



Electronic data base consulted during the international search (name of data base and, where practicable, search te 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 11-298048 A (Matsushita Electric Works, Ltd.), 
29 October, 1999 (29.10.99), 
Full text; all drawings 
(Family: none) 

JP 11-345999 A (Matsushita Electronics Corp.), 
14 December, 1999 (14.12.99), 
Full text; all drawings 
(Family: none) 

JP 54-105285 Ul (Tokyo Shibaura Electric Co. , Ltd. ) 
24 July, 1979 (24.07.79) , 
Full text; all drawings 
(Family: none) 



[~x] Further documents are listed in the continuation of Box C. Q See patent family ai 



* Special categories of cited dc 
"A" document defining the general state of the art which Is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

"V document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
le patent family 



Date of mailing of the international search report 

10 December, 2002 (10.12.02) 



Date of the actual completion of the international search 
19 November, 2002 (19.11.02) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Form PCT7ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP02/08697 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

A JP 11-162231 A (Matsushita Electric Works, Ltd.), 1-1 1 

18 June, 1999 (18.06.99), 
Full text; all drawings 
(Family: none) 

A JP 2000-277813 A (Matsushita Electric Works, Ltd. ) , 1-11 
06 October, 2000 (06.10.00), 
Full text; all drawings 
(Family: none) 

A JP 2000-200929 A (Sun Arrow Co., Ltd.), 1-11 

18 July, 2000 (18.07.00), 
Full text; all drawings 
(Family: none) 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



BMWIW#- PCT/JPO 2/0 8 6 9 7 



a. momi-zm<D$m (.m^m^m (ipoj 

Int. CI 7 HO 1 L 3 3/0 0 



P3£feffofcft/MSSm (SBSMMWMS (IPC) ) 
Int. CI 7 H01L 33/00 



H*H*ffl3Pf36^« 1 9 4 0 - 1 9 9 6¥ 

H*H^M^ff^# 1971-200 2*£ 

B*HSE«ISffl*BS^« 19 94-200 2# 

B*S£ffi3r££ft&*R 1 9 9 6-2 0 0 2^ 









A 


JP 11-298048 A(&TmX«£*±),1999. 10.29, 


l-ll 


A 


JP 11-345999 A(t&T« : f-X*»j*^4t), 1999.12.14, 


l-ll 


A 


JP 54-105285 UlC*JC2»««|l|^tfc), 1979.07.24, 


l-li 



13 C«0^#tfcXm/5 5 ?iJ^^^-CVN5o 



4= 9i«*»o#yrfy- 

•fc>© 

flj ^ts^»t»«sraiB-*-ssnttxB:ft<o*tt©asrf 
b * u < Kit© wsiifta* * w sc+ s fc » i ffli- 5 





h^ps*^©^b ] 0,12.02 


B*H#fWr (I SA/J P) 
S««*10 0-8 9 1 5 


4*W/r*SS (*K©&S«Ufe, 1 2K 1 9 0 1 0 
** H* 1 1 

miS#-i- 03-3581-1101 rtiSft 3254 



«PCT/ISA/2 10 (12^) (1 9 98^7^) 



HSBSSHS | HOWS-SI- PCT/JP02/086 9 7 


C QRg) . 












A 


JP 11-162231 A(&TftI*fc5££*fc), 1999. 06. 18, 


1-11 


A 


JP .2000-277813 A(&T«I*fc££r*fc) , 2000. 10. 06, 


1-11 


A 


JP 2000-200929 A^yTP^rett), 2000. 07. 18, 


1-11 . 



«PCT/ISA/2 10 (1 998¥7^) 



